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^jjyy^Y lynnri^f F AND S^vrtTPlT ASSEMBLY 

FIELX> OF THE INVENTION 

, * t«««,raicai suture needle and a suture adapted therefor. 
5 The invention relates to a surgical suxure uccu 

DESCRIPnON OF THE PRIOR ART 

^ ^t^c *. laiBder o, su»e i, c». and me nee4.e i. disca^. Su^. 
remains m the body wmie me remoiu Tvnicallv only about 

1 < An«7 tn 70% of the suture provided remains in the body with tne res 
widely in use. 

25 diameter becomes a function of the diameter of the needle, 
colors to the needle was necessitated. 
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• , are manufactured from staitaess steel aUoys that provide excelled 



penetration. 



10 



15 



Typically, shapes range from straight to curvea. _ ^^^^^ 

pw>cturing tissue. Needles aio nanofactured m VKymg 
„eedle has a diameter *a. is less fte dia»««r of tt» aeedle. 

„,Hh the State of the art described hereinabove 
- - a needle r^.^^ ^ ^ ^^^^^^^ ^ ^ . 
into tissue, the surgeon grasps the needle ^^^^^ 

.J . th. needle and suture through the tissue. Once the surgeon 

pn^ess such as Uxs » used W ^ „ be 

i„ .„ over and over n«n„er. «»«-'^ ^ .^^^ *e inMa, process 

, aruched .0 a r..ed s«uc.ur. ^^^^J^ Lowed hy ,he a«crv wi,h *e vein being 
often involves taking separate tates in the ve,n ^„_,i„„ vein points in the 

suspended W assistant. U, «,is ^ - ~ I regrasp the 

r: dTi— ^^^^^^^^ 

30 enter the blood vessel to be anastomosed. 
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. . .„ LBrtne the surgeon often u«=s a method of suturing 
Whae anastomosing cut ends of ™^ ^ 

cal>edtheConne,Sti.ch.«ssut«etecmue-o^ ^ ^ ^ of the 

- penetration ot the suture needle al the margm 

'rro;.Henee.enndsu»einto,headiace„.con.ig„ousportionofthecutsegn^tof 

t":;ing o, the emerging needle and its .station so .at its tip points in the opposite 
r re'rrr .on of the intestine fr^ .e when, the needie 

emerged. 

. *e needle in accordance with the state of the art is a 

Keeping and rotating u addition, features of d,e invention 

disadvantage that the present mvenaon seeto to overc 

„«,pernntforapplication*».eof.omechanic.lprocesses. 



needle. 



. ■ Erected «>wards a curvilinear surgical needle. The needle mcorporates 
20 The present invention rs drrected toward ^^^^ ^ ^ ^ 

points a. bod, ends of the curve "'J^^'^ ^ ^ length of the 

of «,e needle and trailing along the leadmg edge in a groo 

shaft of the needle. 
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K ends thereof also described as shuttle needles, are Icnown in the art. 
Needles with tips at both ends thereof, a ^^^^^^^ ^^^^^^ ^^^^^ 

is afr.ed b. -Pin. - ^^^^^^^ , ,.,,ed on the inferior or lateral 

substantially equidistant from .the hp ends. T P ^^^^^^^ ^^^^^^^ 

3.face of the needle. An ^^^^^^^l^ - to the suture protruding from 
oftheneedle,andthediameterandbendradiusoftbesuture. 
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" « « n^^pdle-suture combination wherein a 

aouHe .ppe. n^ed,. . pro^^ ^^^^1 po«ions, *e fi.. po*n . cached .o 
laterally to receive a su«re. The sutar. compn«a ^ ^^.^^.^^ 

PllabmtyUach.evedbyth.us.ofn.u The monofllam.nt first poroon .s 

be optoally me of *e second or regular p. „^afllame„t « 

„ by abo. .0. ». abo. SO. "'^^^^Z J:^ i_.on red.es d« 

0 person i...f IS »«-^ •» „„d.fica«c„ i„ .he s„«re alone. 

-P--' — '■rrir^e needle L presents a dras and a sndden 
However, the suture strU pronudes o« ^^^^ i„ , 

obstruction during sutmng process, whrch may cause an 
larger impalement diameter. 
15 , v.„f~ior art bv reducing the shuttle needle suture 

^e present invention overcomes the ^^^^^^ tissue so that, as with the needle 
aiamete, profile and consequ^Uy the rmpalemen, d.ao»te ^^^^^ ^ 

.avingasing,edp..heimpal.mentdiame.erisa^»on^ ^ 

of the diameter of d.e '^^'J^ZTJ^LZ:^ -ue without causing 
20 provides for a smooth passage of the needle an 
undesirable drag and jerk. 

SUMMARY OF THE mVEOTON 

■ , „„ there is provided a suture needle and sumre assembly for use in 
,5 in accordancwiththemvent,onthere.sp.o ,„.ed shaft tapering at both 

.„gery. The suture '^'^'^^^Z^Z^^^^^y Housing the sutu. is provided on 
ends to form tips for impalement. A groove fo ^^^^^ 

,be needle approximately equally — - - ^ , ,„^«„.all, 

either on the inn. or the outer „„.er surfaces of the shaft. A 

30 through the center of ^ -^-^tpCLres the sutu. to the sutu„ ne^le. 
fastening means in the form Of a cnmpo p 5 
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» reeular portion having a diameter 
^ . p„t»e. ^^^^ *e :Zrwl^tiorwJh«,ayUin»^anv,o™ea 

or separately provxded. When separa y ^^^^ ^ ^^^^^ ^^^^^ 

5 thenarrowsectiona.dattheotherendU.sa«acJ^^J^^^^^ 
the nax-x-ov, section is housed within the groove and has a length 
of the groove. 

A .^mnrises of two coaxially aligned hollow 

anmnate. at »e surface of the groove and « equal to or gre 

enable threading. 

w>,H large, .a^eter so as » ^.^.e^The su. of the watH of 

decreases in depth so as to temnnrte a. the u,«nng ^ ^, 

^e suture ant. tapering ends of the ^'l^':^J^'^^^J^^..^n,.^<^ 
,0 the needle shaft a. its fittest Preferably, the sumre needle ts cyU 



diameter. 
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,,.a„o,herpreferreden.Win.en.,thesu.u,eneed,eiscon.posedof titan... 

^ce at such distance from the tip ct the suture needle where the 
The groove recess may commence a such 

r;::::=:" r the need,e is .u. to or .a. than its 

thicxness a, the point of commencement of the groove. 
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BRIEF DESCRIFnON OF THE DRAWINGS 
i viewed from the inner side. 

the inner side. 

DETAILED DESCRIPnON OFTHE INVENTION 

K • «ft.r tefened to as the needle, comprises a body having a shaft. 
15 The surgical needle, heremafter. referred to as 

the suture to the needle. 

. . cWt and tapering ends terminating in tips, is a curvilinear arc when 
- Thebod^compn^g^a^^^^ 

Viewed transversely. For ^e pmp ^^^^ ^^^^^ ^^^^ ^^^^^ 

viewed from either o( tlie tapering ends. 

" , , „..dles are made from sUinless steel alloys, in view of the 

« currently "^^^1 „„<„e in accordance with the invention and in 

en^neering — "^^J , ^ ^ employed in microsur^ca, procedures the 

view that the needle and suture assemoiy my 

use of alternative materials particularly titanium is envisaged. 
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■n. shaft may be «ni,on„ly «,ua. in cross secS^ <«" >-^- ^' 

rrrar^^ly .o^ed m^ew,* a« ends pro^sWe,, .ape. ..o ,s to 

:;^Ll;.orJe.The.ps™y be en^nee^toro^va^oos Shapes as a.~.ed.^ 

surgical requirement. 

• ovided on the shaft that extends into the tapering ends of the body. The groove 
^ : .a^e. so as .0 co.p>e.y ho^ .e s.u.. TMs p..h. .e 
s„«xeftomproviai„gad«gor«cdonagains.*e«ss«.nU,e^mnn.process. 

. . p.,.. e^eess a^ he.. :^:z::::^r:i::::::i^ 

«nmnaong a. «>e hps the ^^^^ ^ 

50% to 90% of the surface of the length of the needle. 

' 0..en.,hep..dedon.eo...«..™.^^^^^^^ 
The suture is attached to the needle at the center oi me & 



described herein. 
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and remains in the gi-oove. 
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a resistance is offered to the suture ^^^^^.^^^ 

suture. In such embodiment, Ihe graove o««s a mug w tot 
:l,es«,esu«»c.o«n»inhou3=dwi.h.n.heg™oved»ing.hesu«^ngpn>c=*»e. 

^esu.n.>ssec„^»-cen.e..«.«e..«»^---^^^^^^ 

o*.r end tor in^emen. the s«»e is d.seng.g«. tan 

into the gtoove «ceas »ou.d now «^e ^„ ^ 

0 — 7^nr:r::;tri:.o,.hesurgeon. ^.thesurge. 
::rr:r^^rcro,,hesu.ure»i.he^,dependingon.hiohend..heneed.e 



is being used. 
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The cui-vature of the circular groove 

the suture and are therefore preferred. 
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- „™ n,.v be tJlovld<»l fonntog substantially straight walls on the 
1„ anotne, cntbodin^n. the ^« ^^^^^^ ^ „ ^ „ ,„rfa.e o, .he needle the 
boay Of .he nee<ile «,a. are ^J^"^ ^ „ of *e s„.^. The 

..paction the^betwcen . J, ^ ,,e needle and the cavit, fonned 

rx:— :r:r::..^a.er.anthe.an^t..... 

Shaft body is Widest a. ^ n^dpoin. "f ,ts ""^ ' ^. ^ and 
^.^yalsobc.^^— - 

m^Hnallv decreases to be zero at me iwu yf 

gradually deer ^serving its relationship with the suture, 

should be the least possible while preserving lu. 

^ u AAx^ «f the oroove and extends through to the 
. hole is .o^ded snbstanU.^ '^^^ZTZZ^^'^ ^ ^ 

toner and fte enter stdes of the shaft to y P ^ ^ ^^^^ ^^^^ 

,„ge*er wi.h a means for secnnng sutute, tn-call, m ^^^^^^ 

son^ to me needle. The hole tnay cotnprtse ""/"""l"^' 3,,„„ „ is 
.„..,.a.ne».s.^e^^^of^^^^^ 
0 equal to or marginally larger than tne oi .^^^^ ^.^^ 

— -raX^Tto^^^ o.ns onto .e other 

:r::nX::;rrjhoie.sa.i,o».^^^^^ 

.3 there exists a ..ndard -."^^ ; ^ ^r:::::: — 

ritr T^irr r: .e need, .anteter and the diameter of .e „gn.ar 



suture is about 2:1. 
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h a. embodiment, sutt« .t «Ki » be fastened to the needle through the hole « ptovtded 
with a diameter subaandally lesser than to diameter of the regular suBue. v,hich is appropriate 
,„ the diameter of the needle at its widest. The narrowed end of .he suture pemnts . 
correspondingly smaller poove diameter and depth as well as the diameter of the cyBndncal 
cavity having a smaller diameter, which in tmn preserves sufficient body n«>terial and therefore 
the strength of the needle. Tt^ narrow section may be provided where the suture approprrate to 
needle has a diameter ma. is more than one-third die diameter of the needle. The narrowing may 
be provided so drat the relationship be^»een ti,e diameter of the narrow seodon and diameter of 
the needle is approximately 1:3. 

The length of the narrower section of the suture is no less than one half of the length of the 
groove. This is because at any given time during the suturing process, the suture occupies only 
one half of the groove recess. The narrower section of the suture may be formed integrally with 
the main body of the regular suture, which graduaUy tapers into the narrow section. Typically 
5 the length of the narrow section is about one to two centimeters. TTie narrow end may be 
narrower by upto 50% of the selected suture diameter. It would be appreciated that if the 
circumstances so require the diameter of the narrow section may be reduced even more. or. as the 
case may be, increased- 

,0 Preferably. d,e subne is fixed and held in place by a fastening meam. Such fastening means may 

' be . crimp or a plug dtat are, respecdvely. incorporated Urereon or formed integraUy d,erew,tt,. 
The fonn of the fastemng means occupies dte cylindrical cavity having fte larger drameter. 
Hence, the widd, of the fastening means when wifldn d,e cylindricd cavity of larger diameter .s 
such as to provide for resilient fastening of the means with the needle. In an embodiment, a 

25 cylindrical body is provided for *e fastening means so that it may udlize all the surface a^s 
offered by dre walls of die cylindrical cavity with U,. larger diameter. In order to ensure d,at the 
securing means does not provide an obshtrcdon to the surreal process by way of protru.on 
beyond dte surface of me outer or inner sides. d,e depd. d-ereof is equal to or iess than the depth 
of me cyHndrical cavity of wider diameter. The suture may also be secured to me needle through 

30 a hollow cynndrica, cavity wim uniform diameter. The diameter of m. cyHndrical cav,.y ,s 
selected in accordance wim m. desired suture diameter for housing in the groove. In 
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embodiment, the hole through which the suture is secured comprises of two coaxially aligned 
hollow cylindrical cavities with differing diameters. The cylindrical cavity with smaller 
diameter terminates at the surface of the groove and is equal to or greater than the diameter of the 
suture to enable threading. Preferably the ratio of depth of the hollow cylindrical cavity with 
smaller diameter to depth of the hoUow cylindrical cavity with larger diameter is 5:3 and that of 
their diameters is 2:1. The suture is affixed by an adhesive or by crimping of the needle shaft, or 
a combination thereof. 

Where the fastening means is a crimp, a cyUnder with a hollow coaxially aHgned with the hole, 
is provided to receive the suture therem. In order to fix the suture to the crimp the suture ts 
inserted into the hollow of the crimp, which is compressed to secure the suture thereto. Hie 
diameter of the cyUnder after compression provides for resilient fastening with the cyhndncal 
cavity when housed therein. In a preferred embodiment, the hollow extends through half of the 
depth of the cylinder. The hollow part of the cyUnder is crimped with the suture inside and the 
solid portion is fashioned for secure fitting with the cyUndrical cavity having the larger diameter. 

The plug is integrally formed at one end of the narrowed suture and has a volume equal to the 
volume of the cyUndrical cavity with the larger diameter and is substantially of the same shape 
so as to enable a secm« and resiUent fit within the cavity. The suture is provided in two detached- 
segments, the narrow section and the regular suture. The free end of the narrow suture is first 
passed through the cyUndrical cavity having the larger diameter and-then through one havmg the 
smaller diameter. The plug formed on the trailing end is accordingly lodged into the cylindncal 
cavity with the larger diameter. The regular suture is attached to the narrow section at its free 
end by for example, ultra sonic welding or as disclosed in US Pat No.5.865,836. The plug is 
i formed of the same material as the sutui^. for example, non-braided expanded polypropylene. 
The invention envisages use of suture grade materials whether bioabsorbable or not. Typically 
bioabsorbable materials may be polyme.^ of glycolide. lactide. p-dioxanone. caprolactone. 
trimethylene. carbonate, and physical and chemical combinations thereof. Non-bioabsorbable 
materials include silk, nylon, polyolefin. polyester, linen and cotton. 
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For secure fastening, the invention also envisages use of adhesives to be appHed on the fastening 
means and/or on the walls of the needle forming the cyUndiical cavity of larger diameter. The 
needle and suture assembly are provided for surgery in a pre-threaded form. 

5 The embodiments of the invention are illustrated in drav^^ings wherein Fig. 1 relates to an 
embodiment of the needle with a groove (12) provided on the outer side. The body of the needle 
(10) has a shaft portion (16), ends of the shaft having tapering ends (11, Ua) tapering to tips 
(15,15a) for impaling tissue. A groove (12) on the outer side being provided and running through 
the length of the shaft (16) and into the integrally formed tapering ends (11. 11a). According to 

10 one aspect of the invention, the groove (12) appears on the tapering ends (11. Ua) where the 
diameter of the said tapering ends is approximately twice the diameter of the suture. The groove 
deepens in a slope (13) to a depth sufficient to house a suture. Through the middle of the body 
(10) on the shaft (16) and aligned substantially so as to open on the inner and outer surfaces is 
provided a hole (14) through which a suture is threaded. The hole (14) on the outside interfaces 

15 with the groove (12) and at that point has a diameter sufficient to enable threading. 

Fig.2 more particularly describes the hole (14) of the enobodiment shown in Fig. 1. Here the hole 
(14) is viewed from the inner side. The hole (14) comprises of two coaxially aligned hollow 
cylindrical cavities of differing diameters. Hie cylindrical cavity having the larger diameter 

20 opens onto the inner side of the shaft (16). Formed at the other end of the said cavity is the 
hollow cylindrical cavity of lesser diameter (20). Both of said cavities abut against each other so 
as to form a through and through cavity for suture to pass through. The diameter of the hollow 
cylindrical cavity of lesser diameter (20) is equal to or fractionally larger than the diameter of the 
suture for use with the needle. A step formation (22) on the interface of the hollow cylinders (20. 

25 21) creates obstruction for a crimp or plug so that it may rest thereagainst. 

Fig.3 is a cross section view of the hole (14) and the shaft (16) of the embodiment shown in Fig. 
1 .^Groove (36) on the outer side of the needle body (10) is formed by the walls of the needle that 
finish in lips (31) on the peripheral surface of the body (10). The diameter of the groove (36) is 
30 sufficiently large so as to house a suture of desired diameter. In order to minimise the diameter 
of impalement to the diameter of the needle, the g.-oove (36) is of a depth that would be greater 
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than the diameter of the suture. The distance between the lips is equal to or fractionally smaller 
than the diameter of the suture. The hole (14) of Fig.l comprises of two coaxial cylindrical 
cavities of unequal diameters that are aligned so as to be substantially perpendicular to tiie inner 
and outer surfaces. The cyUndrical cavity with the smaller diameter circumscribed by diameter 
(33) and wall (32) opens onto the deep^nd surface of the groove (36). The cylindrical cavity 
defined by a larger diameter (35) and wall (34) opens onto the peripheral surface of the inner 
side. A fastening means on a suturt is accommodated in the cylindrical cavity with the larger 
diameter (34,35). 

The transverse section of the needle is shown in Fig. 4. The embodiment relates to a substantially 
arched needle on which a groove is machined or otherwise provided on the outer side so as to 
commence at the tapering ends (11,11a). The groove (12) gradually decreases in depth (13) upto 
the surface of the tapering ends (11, 11a). At its regular depth, that is to say that when the depth 
is not decreasing at the ends thereof, the groove (12) is sufRcientiy deep to accommodate a 
suture suitable for use with the needle. Tapering in this embodiment has been provided in such a 
manner that the tapering ends (11.11a) reduce so as to finish in tips (15.15a) that lie on the 
curved plane of the inner surface. The opening of the groove (12) onto the surface of the tapering 
ends (11. 11a) is such that the sum of diameter of the suture and of the diameter of the tapering 
ends at the point of emergence of the suture out of the groove or at any point after upto the tip of 
the needle is less than the diameter of the needle at tiie widest. 

Hole (14) of Fig. 1 comprising of the cyUndrical cavity with differing diameters is provided 
substantially through the center of the needle body (10) and ti^rough the shaft. The cylindrical 
cavity witii the larger diameter (35) opens onto the inner side while the cylindrical cavity havmg 
the smaller diameter (33) opens into the groove machined on the outer side. Step (22) provides 
for obstruction offered to a plug or crimp on the suture to enable the suture to remain stationery 
on application of tug on the suture. 

Fig. 5 is a side view of the needle and suture assembly. A groove in this embodiment is provided 
on the outer side of the body (riot shown). The fastening means and suture assembly (50) 
comprises of a crimp or a plug (51) and a suture (52). The plug/crimp (51) of dimensions 
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substantially equal to the cylindrical cavity having the larger diameter (35) is provided for 
resilient fastening therewith. The suture (52) is threaded through the cavities and housed in the 
groove. 

5 Fig. 6 provides a transverse view of the needle with a groove (61) on the inner side. Body (10) 
comprising of tapering ends finishing in tips for impalement and shaft houses the groove (61). 
The groove (61) coromences on the two tapering ends and gradually deepens to a depth lai'ger 
than the diameter of the suture so that during the impaling process the suture remains housed in 
the groove. Substantially through the center of the needle, hole (14) of Fig. 1 is provided, that 

10 comprises of two co-axially aligned hollow cylindrical cavities of diameters in accordance with 
the previous embodiments. The cylindrical cavity with the smaller diameter opens into the 
groove. The walls forming the cylindrical cavities of differing diameters (64,66) at their 
interface form a step (65) that provides abutment to a crimp or plug at the end of the suture. 

15 It is believed that the assembly of the present invention and the method of its manufacture v^th 
many of its attendant advantages will be understood after inspection of the specification and the 
drawings so as to enable a person of skill in the art, to whom this disclosure is addressed, to 
practice it without undue experimentation. While exemplary embodiments of the invention have 
been illustrated and described, it will be clear that the invention is not so limited and other 

20 alternatives, modifications and variations in form or construction and materials may be made 
without departing from the concept, spirit or scope, and without sacrificing or restricting any of 
its advantages. The invention may be modified within the scope defined by the appended claims. 
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